Chapter 2 

Theory, Method and Data 


2.1 


Sustained Yield Industrial Forestry 


Introduction 


2 . 1.1 


Our aim in Sect. 2.1 is to describe the concepts of preindustrial and industrial 
forestry with the historically viable concept of sustained yield forestry. 

It may surprise some readers to know that, for nearly two centuries, forest 
economics and forest management as subdisciplines of forest sciences have been 
dealing with sustainable forestry issues. Forest scientists have been pioneering in 
issues of sustainable development. Accordingly, we shall next apply some of their 
theoretical findings. 

The word transition is defined as passage from one stage to another (Webster 
1989). Forest scientists have adopted transition as a viable term from demographers 
(Rudel 1998). Primary forest transition refers here to the process of change, where 
deforestation is slowing down and turning into increasing forest resources. It is a 
transition from preindustrial forestry to industrial forestry. 

Alexander Mather (2001) introduced the typology of preindustrial, industrial, 
and postindustrial forestry. In order to understand, explain, and better observe the 
complex transition processes we link the typology to Kuhn’s (1962) revolution of 
scientific paradigms (Box 2.1) and to Maslow’s (1971) theories on the hierarchy of 
human needs. 

In Sect. 2.2 we review the theoretical findings of a number of previous studies on 
forest transition from preindustrial to sustainable industrial forestry. Then we 
complement the previous findings by integrating our own theory in Sects. 2.3-2.7. 
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2 Theory, Method and Data 


Box 2.1 The Science Paradigm and Scientific Revolutions (Kuhn 1962) 


A paradigm is described as an “example or pattern” and especially 
outstandingly clear or typical example or archetype” by Webster’s ninth new 
collegiate dictionary. Thomas S. Kuhn (1962) created a theory of science 
paradigm by studying the evolution of natural sciences, especially physics. 
We believe that this concept is also a valid instrument to understand the transi¬ 
tion from preindustrial forestry to industrial forestry and the ongoing transition 
from industrial forestry to postindustrial forestry. 

The members of a scientific community are the persons uniquely respon¬ 
sible for the pursuit of a set of shared goals, including the training of their 
successors. Communication is relatively perfect and professional judgments 
relatively unanimous within such a group of scientists. Scientific communi¬ 
ties in this sense exist at numerous disciplines and levels. The global level has 
become more and more common along with the English becoming the world¬ 
wide accepted language of scientific communication. 

A membership in a scientific community presupposes that one must have 
recourse to attendance at specific conferences, seminars, and workshops, to 
the distribution of draft manuscripts prior to their publishing, and to various 
other formal and informal communication networks. These scientific com¬ 
munities are the basic modules as the producers and validators of scientific 
knowledge. 

A paradigm, in Kuhn’s sense, is a framework of beliefs and standards, 
which defines the legitimacy of scientific work executed within the applicable 
discipline. In a pre-paradigm era there may be a number of competing schools 
(e.g., the Forest Rent School and the Land Rent School in forest economics 
for a century ago). Afterwards, in the wake of some notable scientific achieve¬ 
ment, the number of schools is greatly reduced, often to a single one. 

Subsequently, a more efficient mode of scientific practice will begin. Kuhn 
calls this period “normal science.” It is often esoteric and oriented to “puzzle 
solving” rather than to innovative research. Such a science community can 
only exist until its members accept the contemporary paradigm as granted. 
A science paradigm functions as a vehicle for advancing theory and its empir¬ 
ical applications. 

Nature and forest ecosystems as a part of it are too complex to be explored 
at random by a scientist. A paradigm provides him or her a map to guide his/ 
her observations and experiments. A Kuhnian science paradigm comprises 
more than a set of theories shared by the members of a science community. 
Kuhn calls “something” more common shared by the members of the same 
paradigm as a “disciplinary matrix”. 


an 
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Box 2.1 (continued) 


A disciplinary matrix is assumed to be composed by the elements as 
follows. 

(i) Symbolic generalizations (formal components); 

(ii) Metaphysical components (beliefs); 

(iii) Values; and 

(iv) “Exemplars,” which Kuhn considers the most difficult to observe. 

The student discovers through exemplars with or without his/her tutor a 
way to view his/her scientific problem alike he/she already has encountered. 
He/she can apply analogies between two or more distinct problems by inter¬ 
relating symbols and attaching them to nature in the ways that have proved 
productive earlier. In this way the student finally has assimilated “a time- 
tested and community-licensed way of seeing.” 

Kuhn concludes that both in ordinary and scientific observations the route 
from stimulus to sensation is in part conditioned by education. “The members 
of two groups which have systematically different sensations on receipt by the 
same stimuli, they do, in some sense, live in different worlds”. The members 
of those groups communicate from “incommensurable viewpoints.” 

A relevant illustrative case is provided here by the deep cleavage between 
foresters and conservationists with diverging views of the contents of sustainable 
forestry in Finland until the 1990s (e.g., Hellstrom 2001). In scientific observa¬ 
tion, interpretation begins where perception ends. “The two processes are not 
the same, and what perception leaves for interpretation to complete depends 
drastically on the nature and amount of prior experience and training.” 

In the evolution of science the superiority of one theory to another cannot 
be proved through debate. “There is no neutral algorithm for theory choice, no 
systematic decision procedure which, properly applied, must lead each indi¬ 
vidual in the group to the same decision. In this sense, it is the community of 
specialists rather than its individual members that makes the effective 
decision.” 

Unexpected novelties through exploration of the unknown do not fit with 
the development of normal science. They can only occur through a break¬ 
down of an accepted paradigm. Kuhn calls such breakdowns and the conse¬ 
quent transitions to new paradigms as scientific revolutions. They can be large 
or small but in principle this is the real Kuhnian way of the progress of science 
rather than a smooth cumulative accumulation of scientific knowledge. 

Scientific knowledge similarly with a language is intrinsically the common 
property of a community or else nothing at all. In order to understand it, we 
shall need to know the special characteristics of the groups that create and use 
it. Science is universal by its fundamental nature but it is also historically 
bound into paradigms. 
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2.1.2 Concept of Preindustrial Forestry 


In preindustrial forestry the objectives of human intervention with forests have varied 
depending on the mode of action. This period can be divided into the hunting and 
gathering economy, agricultural conversion of forests, and exploitative logging. 

The hunting and gathering economy has been guided by traditional knowledge of 
hunting, fishing, shifting cultivation and gathering of fruits, medical plants, edible 
plants, trees and their parts, and other goods and services, e.g., ecological, cultural, 
and spiritual ones, to satisfy human needs. The objective has been survival or sub¬ 
sistence. In fact, this type of preindustrial forestry is the oldest industry of mankind 
(cf. Norgaard 1984b). For millions of years the hunting and gathering economy has 
been practiced in mostly open access forests. 

Later, with increasing populations and tribe formation, the hunting and gathering 
economy was sometimes practiced sustainably under community or private property 
tenure. Colonization by the European powers disrupted local community ownership 
in the non-European continents by centralizing forest resources administration. On 
the other hand, when the population density due to wars, climate change, or other 
reasons became excessive in comparison with the carrying capacity of the forest eco¬ 
systems, the traditional sustainability control of the community property systems 
often collapsed (Bromley 1991). 

In a number of tropical countries a few hundreds of millions of forest people 
still practice a hunting and gathering economy, mostly shifting cultivation. The 
hunting and gathering economy without shifting cultivation may, however, soon 
disappear along with continuous decrease in natural forest cover and globalization 
and integration of the forest people with the rest of the societies. In the 1990s shift¬ 
ing cultivation was still widely practiced in the Tropics - in about 150 million 
hectares, mostly in Africa, some in Asia, and a less in Latin America (FAO 2001; 
Siiriainen 1987). 

Conversion of forests for agriculture and herding has been practiced since the 
adoption of permanent agriculture 7,000 years ago (Norgaard 1984b). Survival and 
subsistence were the initial objectives of this activity. Later, poverty alleviation by 
colonization of forests and profit maximization in export-oriented agriculture 
appeared as objectives of forest conversion. About 60 million hectares of mostly 
closed tropical forests were cleared during the 1990s for agriculture and cattle herding, 
a majority in Latin America, followed by Asia and Africa (FAO 2001). 

Cleared forest sites in the tropics may have been used for agriculture-based sus¬ 
tainable development (Wunder 2000) or for a limited period only, after which the 
sites have been degraded and neglected or to some degree natural reforestation 
has taken place. Forests in Europe and the United States expanded after the World 
War II, mostly due to natural reforestation of neglected fields and range lands 
(Kuusela 1994). However, forest conversion for agriculture has remained the most 
common pantropical visible local agent for deforestation. 

Exploitative logging has been practiced since time immemorial for house and 
ship construction, fuelwood, and for many industrial purposes. A common objective 
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in exploitative logging is profit maximization per cubic meter logged (Sundberg and 
Silversides 1988) and in fuelwood gathering, mostly for survival and subsistence. 
Industrial logging was about 340 million m 3 and covered about 10 million hectares 
in the tropical natural forests in 2000 (FAO 2001). However, the total roundwood 
production was nearly 2 billion m 3 there, and 80% of this amount was composed of 

fuelwood (FAO 2007). 

An empirical illustration of the evolution of preindustrial forestry in Finland will 
be introduced in Chap. 3. 


2.1.3 Concept of Industrial Forestry 


In industrial forestry the objective is sustained yield forestry (SYF) (Saari 1949), 
primarily for industrial purposes. Sundberg and Silversides (1988) defined the 
objective SYF as maximization of profit per hectare of forest. If this is computed 
inter-generationally with the Faustmann principle sustainability is included. In this 
specification benefits and costs of both harvesting and silviculture have to be 
accounted for, while in the exploitative forestry above only the harvesting phase was 
considered. 

This paradigm was gradually developed along with the expanding international 
trade by wooden ships, industrialization, and the consequent appearance of scarcity 
of timber and firewood supplies, especially in Germany and surrounding countries 
in Europe in the eighteenth and nineteenth centuries. 

The stage of industrial forestry is observed by two indicators. The first condition 
requires that the majority of domestic forests are both de jure and de facto under 
SYF. The second condition is that the majority of domestic roundwood production 
is used for industrial processing in the native country. 

The industrial forestry paradigm at its most sophisticated requires privatization 
of forest property rights as a precondition for its success. Why? Private property 
rights function closest according to the theoretical ideal (Sect. 2.5) in comparison 
with the state and community property rights. 

German and Austrian pioneering forest scientists developed the idea of sustain¬ 
able forestry in a formal way during the eighteenth and early nineteenth centuries. 
Georg Hartig served a long time as a key expert in the Prussian Forest Service. He 
formulated sustained yield forestry in 1800 as follows: “Every wise Forest Service 
has to assess its forests without delay, and to try to use them as efficiently as possible 
under restriction that future generations can use them equally with the present gen¬ 
eration” (Vehkamaki 2006, p. 69). 

Scientific breakthroughs, such as the model of normal forest (Box 2.2) and forest 
and land rent theories, were created in support of the paradigm (Box 2.1) of indus¬ 
trial forestry. These new scientific findings were included in the curricula of a growing 
number of Forestry Colleges (“Forest Academies”) and universities for educating 
professional foresters during the nineteenth century in Europe, Japan, and India, and 
later on during the twentieth century in other parts of the world. 


18 


2 Theory, Method and Data 


Box 2.2 The Model of the Fully Regulated Forest (Normalwald, Normal 
Forest) 


The introduction of the traditional model of the fully regulated forest is helpful 
in order to understand the different versions under the title of sustained yield 
forestry (or sustained yield of timber). This model in a way comprises the 
heart of the sustainability tradition in forestry. Surprisingly, this introduction 
has often been missing in proceedings dealing with the concept of sustained 
yield forestry (e.g., Steen 1984). The description provides a case of the para¬ 
digm concept as applied in forestry. 

Austria, Germany, and Switzerland experienced severe local wood famines 
since the fourteenth and fifteenth centuries, and especially in the eighteenth 
and early nineteenth century (Johann 1984; Schuler 1984). Under population 
and industrial growth as well as under high transportation costs a model of the 
regulated forest/normal forest was innovated in 1788 by the ‘Austrian cam- 
eral valuation method,” and later developed by a number of forest scientists 
(Judeich 1869). Some primary versions of normal forest appeared even some 
earlier centuries (Viitala 2003). 

In the first application a financial even flow was computed. The financial 
model was formalized in Austria by C. C. Andre in 1811 and by his son 
E. Andre in 1823. It took 30 years since 1788 until the physical regulation of 
cut based on similar principles was formulated by a German scientist Karl 
Heyer. Forestry was supposed to be organized as an ideal machine in order to 
produce an even flow of wood until perpetuity. If there was a forest holding 
including evenly different ages of equal-sized stands of total of 100 ha with a 
rotation of 100 years, then each year one hectare could be cut until perpetuity. 

Models are theoretical ideals. With valid argumentation they may reveal 
findings, which might be impossible to discover by observing the complex 
real forest ecosystems. The models may never become materialized but they 
can show relevant direction of practical operations. Still the model of the fully 
regulated forest has also served both research and practice in many ways. The 
model of fully regulated forest rests on three basic conditions (Konig 1854; 
Judeich 1903; Lihtonen 1959): 

- The age structure of the growing stock of trees comprises an equal amount 

of forest of different vintages under agreed rotation age. 

- The growing stock of the whole forest remains constant until perpetuity. 

- The annual increment of timber equals continuously the respective annual 

drain of timber. 

In order to facilitate the fully regulated forest with the above conditions the 
following preconditions must hold. The site productivity must be homoge¬ 
neous throughout the forest and inter-generationally. One single tree species 
will be grown with no genetic improvement in the future. 
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Box 2.2 (continued) 


No variation in the demand for wood will take place. No climate change 
will occur. Forest management system must be maintained the same without 
any risks in its implementation. No pests or natural calamities will occur and 
the forest will remain healthy. Law, order, and peace must be maintained in 
the country. If changes will occur in these respects, they should be fully 
predicted. 

This is the physical version of the model of the fully regulated forest with 
stand-wise management. An illustration has age of the stand on horizontal 
axis and volume of the growing stock of trees on the vertical axis. The age 
classes of n , 2 n, 3 n, and 4 n are identified on the horizontal axis. The evolution 
of the volume at each vintage is indicated with a curve. The last vintage of 
each age class is marked with a , b , c, and d. 

The Pressler formula (Lihtonen 1959) gives “the normal stock” at the 
beginning of the growing season as follows: 


nx(a + b + c + d /2)-d /2, 


( 2 . 1 ) 


V 


where explanations of symbols above. 

Some other simple formulas were applied to regulate practical forestry in 
the National Forests of the United States during the early twentieth century 
(Parry et al. 1983). Due to limited available information the von Mantel for¬ 
mula was applied as follows: 


r. = 2G a / r. 


2.2 


where Y — annual yield, G a = growing stock volume, and r- rotation age. 

In other words, the allowable annual yield (cut/harvest) was calculated 
solely from growing stock volume and rotation age. These were at the time 
the most reliable data in the United States National Forests. When the real 
forests were mostly old growth and far away from the model of the fully regu¬ 
lated forest the outcome of this calculation raised a lot of criticism. 

In 1922 the Hanzlig formula (Parry et al. 1983) was introduced in order to 
produce more operational outcomes for the western states of the United 
States: 


Y = I+ V / r. 


2.3 


where Y= annual yield, I -mean annual increment of the immature timber for 
the rotation, V m =merchantable timber volume above the rotation age. 

Often the comparison between annual stem volume increment (growth) 
and annual timber drain is interpreted as an indicator of sustained yield for¬ 
estry. By now it is clear that this comparison can be valid only under the dis¬ 
tribution of the age classes of forest stands close to the fully regulated forest. 


(continued) 
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Box 2.2 (continued) 


In other situations drain has to be compared with the “allowable cut 
“potential cut,” which have been computed in order to maintain the cutting 
options for future generations at least similar what they have been in the past. 
However, financial sustainability indicators may be most important for forest 
owners. 

The financial aspects of the model of the fully regulated forest requires 
further assumptions on optimal rotation age and that the chosen profitability 
indicator (e.g., Weiserprozent) will not decline in each vintage (Judeich 1903). 
The land rent criterion by Faustmann ( 1849) in stand-wise management may 
be more generally accepted. 

The model of fully regulated forest and its various indicators were earlier 
applied in some countries in order to find out how far the real forest was from 
this ideal model, which as an ideal never could be achieved. The “normal 
stock” was regarded as the most important indicator. It was needed for com¬ 
putations of “allowable cut” in regulating sustainable yield in forestry. The 
classical fully regulated forest contains only the remaining growing stock and 
neglects the role of thinnings, why it is not directly applicable for contempo¬ 
rary Finnish forestry (Lihtonen 1959). 

The model of fully regulated forest has generated fruitful ideas for forestry 
planning in Finland (Lihtonen 1959). For sure, normality and sustained yield 
forestry are concepts with multiple interpretations. Johnston et al. (1967) 
never properly defined normality in forestry planning. Still they were highly 
skeptical of the value of normality in forestry planning. 

During the last three decades linear programming has been widely applied 
in forest management planning, but still the cutting budget calculations have 
been largely based on the model of the fully regulated forest. The state of the 
forest in the beginning of the planning period is decisive with regard to how 
optimal financially the fully regulated forest can appear. It may be an optimal 
solution in the case, when environmental benefits accrue from the two oldest 
vintages (Viitala 2003). 

So far, we have discussed normality in even age stand forestry. In uneven 
age forests it is recommended to apply stem frequency series as an indicator 
of normality. In a fully regulated forest the distribution of stems among differ¬ 
ent classes of diameters is maintained the same from one period to another. 
The best-known application in this front is the control method in Switzerland. 
Another application can be found in Dauerwaldwirtschaft in Germany during 

the 1920s and 1930s (Lihtonen 1959). 

The concepts of the fully regulated forest and sustained yield forestry were 
familiar in Finland at the wake of the mobilization of the forestry administra¬ 
tion and education under rapidly expanding industrial forest exploitation of 
the second half of the nineteenth century. They never were mentioned in the 


or 
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Box 2.2 (continued) 


new forest laws and acts as a mission of a forest policy or as a purpose of a 
law. Bocker (1829) recommended annual cutting block-wise instead of selec¬ 
tion cutting to a minimum diameter. 

Later, Gylden (1853) in Finland described how to plan forestry manage¬ 
ment in order to approach the state of the fully regulated forest. First, the 
borders of the forest under planning had to be identified. Then, forests have to 
be described, surveyed by volume and age classes, classified by sites, rotation 
ages determined, and the forest divided into operational blocks for annual 
fellings. As an exemplar of such a plan Gylden made calculations of sustained 
timber yield until 2013 (!) for an imagined estate of Halola. 

Gylden’s textbook was widely used in the subsequent education of Finnish 
foresters, in the latter half of the nineteenth century, which may have been one 
guarantee for the adoption of the concept of sustained yield forestry by the 
Finnish foresters. 


Varying interpretations for observing SYF appeared (Saari 1949). Parallel 
problems were encountered here as in observing sustainability of national econo¬ 
mies (Sect. 2.3). The weakest one was to maintain certain forest area nondeclining 
(under continuous forest cover/tree growth). A stronger physical interpretation 
referred to maintaining the growing stock of timber nondeclining over time. The 
model of “normal forest” (Box 2.2) was created to manage to produce over time a 
nondeclining roundwood supply. 

Equal forestry income over time was one criterion proposed for sustained yield 
measurement. That naturally varies according to both quantities and qualities of 
roundwood harvests and prices. A periodically equal income stream covering a full 
business cycle had been more rational than a strongly variable annual one. 

The Faustmann model (Konig-Faustmann model in German literature) was based 
on the idea of computing the discounted intergenerational net benefits from affores¬ 
tation investments and applying the idea of opportunity cost to the capital invested. 
With this model, land expectation value could be calculated on an even-age mon¬ 
oculture forest in perpetuity. The German forest economist Martin Faustmann 
(1849) had financial profitability of forestry as a background for developing his 
famous model. 

Some years later Pressler, another German forest economist, developed the soil 
rent theory for forestry, where the Faustmann model played a key role (Navarro 
2003). Soil rent theory has survived until present along with another theory of forest 
rent as competing cores of the industrial forestry paradigm. The Faustmann model 
received specific recognition from Paul Samuelson (1976), a Nobel laureate in eco¬ 
nomics. According to him, the Faustmann model preceded more than half a century 
the respective findings by Irving Fischer in economics. 

The III World Forestry Congress by FAO in Helsinki in 1949 recommended the 
idea of progressive forestry, continuously increasing timber yields, to be followed 
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by FAO member countries (FAO 1949/1950). This idea coincided with the diffusion 
of the idea of economic growth as the principal objective of economic policy. The 
progressive yield idea can be viewed as the strongest physical interpretation of the 
sustained yield concept in industrial forestry. 


2.1.4 Conclusion 


Various preindustrial forestry practices have been executing deforestation world¬ 
wide and are still in operation in the tropics. Industrial forestry with sustained yield 
forestry was gradually created about two centuries ago as a strong scientific para¬ 
digm shifted to the successive generations of forestry students via educational facil¬ 
ities in different parts of the world. It was often also called “scientific forestry.” 
Foresters and forest scientists can be regarded as pioneers in creating the early ver¬ 
sions of the concept of sustainable development. The transition from preindustrial 
forestry to industrial forestry will be analyzed in a historical perspective in Finland 
in Chap. 4. It is still under vital research in the tropics (Sect. 2.2) and will be also 
investigated in Chap. 5 of this book. 

Next we shall review the theoretical findings of previous studies on the transition 
of deforestation/preindustrial forestry to sustainable forestry/industrial forestry. 


2.2 Existing Theories of Forest Transition 


2.2.1 Introduction 


The aim of Sect. 2.2 is to review the existing theories of causes of deforestation and 
forest transition in order to identify relevant components to our own integrated 
theory of forest transition in Sect. 2.7 . 

Beginning in 1962, the forest-based development paradigm (Westoby 1962) 
dominated development forestry for a couple of decades. FAO and the various inter¬ 
national and national development agencies were the principal proponents of this 
paradigm (Palo 1988; Douglas and Simula 2010). Real forest-based development 
has, however, been observed only in a few developing countries, e.g., in Chile and 
Malaysia (Palo and Mery 1996; Douglas 1983). 

Boom and bust patterns of log exports and collapses of domestic wood process¬ 
ing have been general in the tropics (Vincent 1992). Instead of forest-based devel¬ 
opment, serious ecological and social costs of increasing deforestation have mostly 
occurred in the tropics (Westoby 1978; Douglas and Simula 2010). 

A kind of preindustrial forestry is prevailing in most tropical countries. Even if 
the rhetoric toward sustainable forestry may have arrived in those countries, the de 
facto situation is mostly far away from sustainable forestry practices. 
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Excess tropical deforestation is creating serious ecological, social, and economic 
costs for local, national, and global societies (e.g. Palo 1999; Douglas and Simula 
2010). Forests, water, health, and food production have many inter-linkages. 
Tropical deforestation may bring via various linkages lowered health and environ¬ 
ment as well as decreases in food production. Decreases in biological diversity and 
carbon stock have recently received wide global recognition. This is especially true 
in tropical countries due to their poverty and sensitive ecological conditions. 

Hyde and Seve (1991) made an econometric study on expanding afforestation by 
smallholders in Malawi. Their findings pointed out that increasing fuelwood prices 
induced the smallholders to increase their investments in fuelwood plantations. The 
authors generalized their results to all of Africa: the markets will contain deforesta¬ 
tion, when scarcity will raise prices enough. They failed to realize that the small¬ 
holders operated in special conditions in Malawi, where secure private property 
rights were prevailing. Elsewhere in Africa the property rights were weak and under 
unstable political conditions. Both market and government failures were obvious. 
Higher stumpage prices with higher forest values never materialized. African defor¬ 
estation has continued since then (Palo 1994). 


2.2.2 Role of Agriculture 


Concentration of the fertile agricultural land among wealthy landowners has been 
observed in numerous tropical countries. This has been the origin of great social 
power for the elite. Accordingly, they have been able to control government, prevent 
land reforms, and facilitate huge logging concessions to the connected businesses, 
as has been the case in the Philippines (Saastamoinen 1996). 

Development projects have often created roads for clearance of tropical forests 
for agriculture, mining, and infrastructure. In the most fortunate cases, some agri¬ 
culture-based sustainable development has taken place on deforested sites (Wunder 
2000 ). 

More often the cleared sites have not been fitting for sustained agriculture and 
they have been left under degradation and erosion as well as to some degree for 
natural reforestation. On the other hand, prevailing uncontrolled industrial logging 
has mostly been followed by shifting cultivation, which under population pressure 
and low human development has led to deforestation. 

Mather and Needle (1998) drafted a theory for forest transition based on their 
empirical studies on the transitions in Europe. It was based on increasing productiv¬ 
ity in agriculture under saturated population growth and stable demand for food. 
Increasing productivity released poorer soils for natural or artificial reforestation. 

Rudel (1998) reviewed two hypotheses of forest transition. The first one con¬ 
cerned about how a continued deforestation would induce wood scarcity and 
increasing wood prices. This again would motivate the forest owners for reforesta¬ 
tion or afforestation. The second one dealt with industrialization. Along with this 
process, migration to cities would decrease labor force in the rural areas. The scarcity 
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of labor would mean mechanization of agriculture and increasing productivity, 
while marginal lands would be left over for regeneration of forests. 

Rudel (1998) tried to test the hypothesis with empirical data from all countries 
from 1922 to 1990. In our opinion comparing data from such a long period concern¬ 
ing many different global forest assessments with different scopes and methods is, 
unfortunately, not viable. 

Mather (2004) reviewed first the forest transition theory, which according to him, 
was still in its infancy. The core idea was that when economic development pro¬ 
ceeds, deforestation gives way to reforestation. It is assumed that industrialization 
and urbanization attract rural migrants, and the subsequent rural exodus leads to 
retrenchment of agriculture and release of land for reforestation. His findings from 
an empirical study of forest transition in Scotland, however, did not support these 
hypotheses. Mather concluded that his findings would not negate the role of devel¬ 
opment in forest transition but there must exist some other causal factors not revealed 
by his study. 

Later on, Rudel et al. (2005) reviewed the causes for forest transitions to stem 
in the first instance from urbanization and economic development. They facilitate 
farm workers to migrate from the countryside, which in turn will increase labor 
shortages and result in higher wages and make agriculture on poorer and more 
remote sites unprofitable. These idle sites then revert to forest by natural or artificial 
regeneration. This transition is reminiscent of the Kuznets curve. In the second 
instance, with little ability to import forest products the scarcity due to deforesta¬ 
tion spurs increases in the prices of forest products, which motivates the forest 
owners to plant trees. 


2.2.3 Other Explanations of Forest Transition 


Wunder (2000) introduced three theoretical frames for deforestation studies: 
“impoverishment,” “neo-classical,” and “political ecology.” Wunder’s ‘impover¬ 
ishment’ and ‘political ecology’ as such appear too narrow to be used as an inte¬ 
grated theory. The neo-classical theory is invalid in mostly non-market contexts in 
the tropics. 

Perz and Skole (2003) reviewed the existing forest transition theory, especially 
the Kuznets hypothesis of forest cover first declining and then the rise of income per 
capita turning into expansion. Forest cover was expected to follow a U-shape pattern. 
They observed in Brazilian Amazonia after logging of a primary forest a vigorous 
re-growth of secondary forest. They suggested some differentiation of the two 
processes. 

Xu et al. (2007) studied forest transition in five case districts in China. They 
found that this transition was facilitated by scarcity of timber, secured local property 
rights, and economic development. They concluded that a land use decision is often 
also a water use decision. The authors stressed the need for further studies on the 


2.2 Existing Theories of Forest Transition 


25 


impacts of tree plantations on watercourses and biodiversity. They discovered also 
some geopolitical consequences of the expansion of plantation forests. 

Mather (2007) returned to the issue of forest transition with empirical data from 
China, India, and Vietnam. Forest transitions in these countries took place under 
relatively low national income per capita levels. The findings suggest firstly that 
more than the two pathways of transition reported above by Rudel et al. (2005) may 
exist. Secondly, the results showed that relationships with indicators of moderniza¬ 
tion and economic development are complex. Forest transitions cannot only be out¬ 
comes of a rural exodus or rising agricultural productivity. In each of the three 
countries radical changes in government policies had taken place during the times 
of transition. 

Perz (2007) reviewed widely the research done in the field of forest transition. He 
was quite critical on the ‘leading’ theories of modernization (urbanization) and eco¬ 
nomic development with Kuznets curve and doubted, if they were supported strongly 
enough with empirical evidence. He pointed out that more care should be devoted 
to the concept of forest. He recommended historical-comparative analyses and 
interdisciplinary theoretical frameworks with general systems theory applications. 

Geist and Lambin (2002) reviewed a number of micro studies on tropical defor¬ 
estation. They developed an integrated framework for understanding deforestation. 
It consisted of five broad clusters of driving forces (underlying causes), which were 
composed of demographic, economic, technological, policy, and cultural factors. 
They lie behind the multiple proximate causes. The proximate causes included 
infrastructure extension, agricultural expansion, wood extraction, and other factors 
with environmental, biophysical, and social trigger events (e.g., wars, economic 
shocks, etc.). 

Geist and Lambin (2002) based their framework on studying 152 local case stud¬ 
ies of deforestation. The identification of proximate and underlying causes was 
based on the frequency of these causes in the case studies. “Causal factors were 
quantified by determining the most frequent proximate and underlying factors in 
each case. The major interactions and feedback processes were also identified 
between these factors to reveal the systems dynamics that commonly lead to defor¬ 
estation” (p. 144). The authors followed a kind of bottom-up procedure in their 
theory formation. 

Lambin and Meyfroidt (2010) found three paths based on recent case studies of 
different countries. They were composed of a globalization path, a state forest 
policy or government-led path, and a smallholder/tree-based land use intensification 
path. The globalization path was determined as an extension of the previous eco¬ 
nomic development path driven by global demands for tourism and conservation. 

Deforestation can be regarded as a socio-economic-ecological process, which 
mostly lies external to the traditional controls of markets and governments. 
Therefore, the theories of neo-classical economics as such cannot provide sufficient 
theoretical basis. According to Douglass C. North (2005), a Nobel laureate in eco¬ 
nomics, we cannot understand economic change alone without grasping also political 
and social change. 
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2.2.4 Conclusion 


The above review of the forest transition studies revealed the missing consensus of 
forest transition theories. Therefore, the theory is revisited here toward the direction 
given by Perz (2007) above. We will apply the above findings on causes of forest 
transition by identifying of the inter-sector and international factors in the model of 
Fig. 2.4 below. 

We will base our framework partly on the findings of this review and partly 
complement it by the theories below. We will finalize a somewhat similar frame¬ 
work as above by Geist and Lambin (2002). We have developed our own framework 
since the 1980s (Palo 1987, 1990). We will concentrate below on ecological and 
institutional factors of the underlying causes of deforestation (Fig. 2.4). 

In the following section the theory of ecological economics is introduced to com¬ 
plement the findings of this section. 


2.3 Theory of Ecological Economics 


2.3.1 Introduction 


We aim in this section to review ecological economics in order to find ways how to 
integrate ecological conditions into our analyses of forest transition and into the 
interaction of forestry and society. 

It has been also argued that due to many ecological constraints, such as harsh 
climate, poor and erosion-sensitive soils, and animal (e.g., tsetse fly) and human 
health (e.g., malaria) hazards, the development threshold has been higher in the tropics 
than in the temperate and boreal ecological zones (e.g., Kamarck 1976; Sachs 2005). 

Nicholas Georgescu-Roegen was one of the first economists to investigate the inter¬ 
play between economic activity and natural environment in the light of thermodynamics. 
He developed a comprehensive theory on sustainability based on economy, society, 
and environment after 1960, during the latter part of his career (Mayumi 2001). 

Ecological economics has been developed with this specific name since the 
1970s, when scientists from economic, social, and natural science disciplines have 
been engaged in discovering new approaches to economic development and its envi¬ 
ronmental challenges. Its central focus is sustainable development. Ecological eco¬ 
nomics does not constitute a unified theory of sustainable development but it signals 
rather the need for economic, social, and natural science analyses to be brought 
together in new perspectives. 


2.3.2 Concept of Sustainability 


Ecological economics is responding to the global concerns for ecological, social, 
economic, and political dimensions of sustainability. According to one brief definition, 
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“ecological economics studies how ecosystems and economic activity interrelate.” 
In ecological economics analytical tools and concepts coming from economics and 
some other disciplines are commonly applied (e.g., Faber et al. 1996). 

The concept of sustainability appeared perhaps first in the “World Conservation 
Strategy” (IUCN 1980) in the context of development. The most influential report 
in this respect was “Our Common Future” (WCED 1987) by the United Nations 
Committee chaired by the previous Norwegian Prime Minister Gro Harlem 
Brundtland. Its definition, “Sustainable development is development that meets the 
needs of the present without compromising the ability of the future generations to 
meet their own needs,” has become a worldwide standard. 

Pearce and Turner (1990, p. 24) were among the early environmental economists 
to define sustainable development: “It involves maximizing the net benefits of eco¬ 
nomic development, subject to maintaining the services and quality of natural 
resources over time.” The sustainability restriction for renewable resources was 
aimed to utilize them at rates less than or equal to the natural rate at which they can 
regenerate. This idea is parallel to the comparison of annual drain and increment in 
sustainable forestry, as we shall discuss later (Box 4.1). 

According to another interpretation of sustainability the natural capital stock 
should remain constant. How should this be followed up? Alternative solutions were 
given. The capital stock is constant if its physical quantity does not change. This 
may imply commensurability problems. Another way would be to assess monetary 
values to each type of resource and count the overall aggregate value. It implies 
valuation problems. One alternative could be to balance constant value of resource 
flows, where the value may be changed either by a change in price or quantity or 
both (Pearce and Turner 1990). 

Adamowicz (2003) reviewed economic and forestry sustainability indicators. 
Among a few alternatives he defines first a Green Net National Product as consump¬ 
tion plus change of capital times the price of capital. Then he turns to the case of 
forestry, where the change in value of forest resources equals with (price minus 
marginal cost) times (net growth minus harvest). This expression has some strong 
assumptions behind it. First, he assumes prices as “correct” for the sustainable path. 
Second, an even age class distribution is assumed as in the normal forest model. 

Adamowicz (2003) also doubts the idea of accounting sustainability for a single 
sector of society, such as forestry. He wonders too about the correct spatial scale for 
assessing sustainability. Assessment of non-market goods and services is essential 
for sustainability but liable for biased valuation. He also doubts the rationality of 
separate ecological, social, and economic accounts; economic analysis should rather 
integrate these elements. 


2.3.3 Concept of Coevolution 


Another approach to sustainability, “the coevolutionary development paradigm 

(Norgaard 1981, 1984a, 1984b) is designed to address, if economic development 
can be maintained over the long run” (Norgaard 1984b, p. 160). Development can 
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be viewed as a process of adaptation to a changing environment, while itself being 
a source of environmental change. This process is a description of coevolution. 
Traditional ‘“development”’ has had a tendency to exceed the carrying capacities of 
ecosystems (Pearce and Turner 1990). 

Development is adopted here as a process of coevolution with the changing forest environ¬ 
ment, while itself being a source of environmental change. Therefore, deforestation is 
viewed as closely linked with development. (Palo 1990, p. 155) 

Coevolution in ecology was defined as interactions between two populations that 
are sufficiently intense and of long enough duration to influence the fitness of both 
(Perry 1994). Coevolution was defined by another source if both populations have a 
significant causal impact on each other’s ability to persist (Murmann 2003). 

Coevolution (e.g., Norgaard 1984b; Pearce and Turner 1990; Murmann 2003; 
Lamberg and Ojala 2005) is applied here as an approach to analyze evolution of 
sustainability both in forestry and in the society as an interactive causal process. The 
relevancy of ecological factors in forest transition is another main contribution of 
this review to our study. 


2.3.4 Conclusion 


Deforestation and forest transition have inter-linkages not only with socio-economic 
factors but also with ecological factors. They have to be included in the universal 
system causality model of forest transition (Fig. 2.4). 

Coevolution is a dynamic concept fitting for our illustration of interactive histori¬ 
cal development of forestry and society in Finland (Sect. 4.6). 

Next we shall turn to the role of formal and informal institutions for forest 
transition. 


2.4 Theory of Institutional Economics 


2.4.1 Introduction 


Our aim in this section is to review new institutional economics in order to comple¬ 
ment the existing theoretical findings on forest transitions with informal and formal 
institutions. 

New institutional economics (NIE) shares a kind of similar multidisciplinary 
approach as ecological economics. Its focus is not, however, specifically on sus¬ 
tainable development but, still useful for our analysis, in stressing the role of insti¬ 
tutions in economic, political, and social change. NIE integrates economics with 
law, economic history, organization theory, political science, sociology, and anthro¬ 
pology to understand social, political, and commercial institutions. Its mission is to 
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explain what institutions are, what purposes they serve, how they change and how 
they may be reformed. 

NIE is a theory-based field and therefore distinguishes itself from the old institu¬ 
tional economics, which tends to be more empirical. Often a distinction is made 
between the institutional arrangements and the institutional environment. The former 
refers to the specific guidelines designed by trading partners to facilitate particular 
exchanges. The latter is concerned with the background constraints, or “rules of the 
game” that guide individuals’ behavior (e.g., Klein 1999). 


2.4.2 Concept of Institutions 


Institutions are considered here as the rules of the game. Organizations are the 
players, and societies, unions of societies and the whole world can be the various 
playgrounds or arenas of the games in economy and politics. Institutions can be 
formal or informal. The intimate relationship of beliefs and institutions is evident 
in the formal rules of a society but it is most clearly articulated in the informal 
institutions, such as norms, conventions, internal codes of conduct, religion, and 
culture (North 2005). 

The informal institutions embody not only the globally common moral codes but 
also the norms particular to individual cultures varying across the cultures. Formal 
institutions can be changed by fiat, whereas informal institutions are not amenable 
to deliberate human manipulation due to the lack of understanding how they involve 
(North 2005). This may be a relevant point in trying to regulate corruption. 

Institutions consist of the political structure that specifies the way we develop 
and aggregate political choices, and the property rights structure that defines the 
formal economic incentives. Institutions also consist of the social structure 

that define the informal incentives in the economy. Institutions 
allow, forbid, and set conditions for the actions of organizations and humans. Formal 
institutions consist of political, judicial, and economic rules and conventions. 
Informal institutions are made of expansions and transitions of formal institutions, 
moral codes and traditions (North 2005). 


norms 


and conventions 


2.4.3 Enforcement of Institutions 


The enforcement of the institutions finally decides their success in guiding human 
behavior. The outcome, e.g., a change in the economy, from such a game depends 
not only on the formal rules defining the incentive structure for the players and the 
strength of the informal norms but also on the effectiveness of the enforcement of 

the rules (North 1990, 2005). 

Political parties, parliaments, governments, and city councils are examples of 
political organizations. Firms, trade unions, family farms, and cooperatives 
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exemplify economic organizations. Clubs, churches, and athletic bodies are typical 
social organizations, while educational bodies comprise schools, universities, 
and training centers. 

Organizations are groups of people striving for common objectives. The institu¬ 
tional framework and its enforcement fundamentally influence what organizations 
come to existence and how they evolve. In turn organizations influence how the 
institutions evolve. Good institutions decrease uncertainty and costs by providing 
guidance of behavior in various situations (North 1990). 


2.4.4 Institutional Change and Path Dependence 


Institutional change shapes societal evolution and hence is the key to understanding 
historical change. “History matters. It matters not just because we can learn from 
the past, but because the present and the future are connected to the past by the 
continuity of society’s institutions. Today’s and tomorrow’s choices are shaped by 
the past. And the past can only be made intelligible as a story of institutional evolu¬ 
tion. Integrating institutions into economic theory and economic history is an essential 
step in improving that theory and history” (North 1990, p. vii). 

If no transaction costs occurred in the creation of institutions history would not 
matter. But in the existing world transaction costs exist and no automatic adjustment 
towards efficient institutions will take place. Therefore, we need the concept of path 
dependence to understand this process. Path dependence narrows conceptually the 
choice set and links decision making through time. After a development path is set 
on a particular course, the network externalities, the learning process of organiza¬ 
tions, and the historically derived subjective modeling of the issues reinforce the 
course (North 1990). 


2.4.5 Power, Government, and Market 


Politics and policies are composed of the interplay of formulating of objectives, 
means, and institutions with their enforcement. Who decides the objectives, means, 
institutions, and enforcement is a crucial issue in the politics and policies having 
impacts on forests and forestry. 

The theory of social power and vested interests will be introduced first. Then the 
two sets of means to control allocation, production, and distribution of forest goods 
and services are illustrated: the public policy and the private/market means. 

Power is a key concept in political and social sciences. Power in social sciences 
is defined to mean a capacity of the first actor to affect the behavior of another actor 
against its own will towards attaining the goal of the first actor. In this context the 
power of the vested interests or a group of actors sharing the same interests is most 
interesting. The source of power by vested interests may be based on strong finances, 
on familiarity of politicians and political processes, on strong ability in lobbying, on 
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superior information and know-how, on easy access to media, on liability to practice 
corruption, military power, cultural hegemony, etc. 

Under dictatorships strongest vested interests, such as business, military, and 
religious regimes, can have dominant impacts. Along with the advancement of 
democracy countervailing powers, such as democratic political parties, trade unions, 
farmers unions, and NGOs, have their chances to balance the power arena by creat¬ 
ing countervailing powers. 

The vested interests, which have most affected the objectives and means of forest 
politics and policies have varied by time and country. In Europe firewood and char¬ 
coal were essential both for mining and processing of ores until about the middle of 
the nineteenth century. Accordingly mining companies were also able to effectively 
lobby their vested interests in forest policies until those days. The navy and com¬ 
mercial houses were among the strongest actors to safeguard their benefits during 
the wooden shipbuilding era. 

Later on, forest industry corporations, and more recently during the twentieth 
century, the unions of farm forest owners grew influential, especially in Scandinavia. 
Most recently the nongovernmental organizations (NGOs) and the intergovernmen¬ 
tal organizations (IGOs) have increased their power also on national forest 
politics. 

Here we shall apply also the public choice theory, which analyzes the behavior of 
voters, politicians, and bureaucrats. According to this theory many regulatory agencies 
appear to be captured by vested interests. This may lead to corruption (Shaw 2004). 

The state and the market are the two principal institutions in market economies, 
determining how to control forestry and the allocation of inputs, production, and 
distribution of forest goods and services for satisfying of human needs (Fig. 2.1). 

The state and market institutions can be viewed as substitutes or complements to 
each other. After the collapse of the Soviet Union and a transition from a plan to a 
market an increased interest on the roles of the government and the market has appeared 
in economics in numerous other previously socialistic countries. A search for an opti¬ 
mum mix of markets and public policies is considered as a global priority (Stiglitz 
2002), and with increasing interest during the most recent years also in forestry. 

This model excludes contracts, e.g., forest certification, community institutions, 
such as forest management associations, environmental NGOs, traditional spiritual 
beliefs related to forests, or common access to recreate in all forests in some coun¬ 
tries. They mostly represent the informal institutions as described above. Corruption 
can be regarded as one more informal institution. Research, development, and 
human capacity building, along with traditional knowledge can be identified as 
knowledge institutions. Knowledge and market institutions are composed often as 
interaction between formal and informal institutions (Fig. 2.2). 


2.4.6 Conclusion 


The findings of this section are summarized in Fig. 2.2. The institutions identified 
there will complement our previous theoretical findings in order to establish a 
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Fig. 2.1 Politics and markets 
as regulators of production, 
distribution and consumption 
of forest products and 
services (Modified from 

Cubbage et al. 1993) 
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universal system causality model of forest transition in Fig. 2.4. The concept of 
institutional change and path dependence establish a theoretical core of our study. 

Next we shall review the theory of property rights closer and the theory of public 
goods. Both play a highly fundamental role in our theory formation and understanding 
the complex problem of forest transition. 


2.5 Theories of Property Rights and Public Goods 


2.5.1 Introduction 


We aim in this section to review the theories of property rights and public goods in 
order to understand better the process of forest transition and the roles of owner¬ 
ship ,, markets , and state regulatory institutions in this process. 

Forest ownership has been analyzed in various studies (Ostrom 1999; White and 
Martin 2002; Humphreys 2006; Siry et al. 2009; Sunderlin et al. 2009). A surprising 
observation can be made. None of them based their argument on property rights 
theory, which has its origins in Coase (1960) and (North 1990). If transaction costs 
were equal to zero, no property rights theory was needed. When in the real world 
positive transaction costs exist, a transaction cost theory is closely linked with the 
property rights theory. 

A property is any tangible or intangible entity, which is owned by a person or by a 
group of persons. We are primarily interested here in real (or land) property, which rep¬ 
resents a tangible property. A personal property provides another example of a tangible 
property. Intellectual properties represent intangible properties, which include such 
items as copyrights, patents, licenses, etc. An official title or right of ownership estab¬ 
lishes a relationship between the property, the owner, the non-owners, and the state. 


2.5.2 Concept of Property Rights 


The industrial forestry paradigm presupposes both state and market control. In order 
to facilitate these controls an institution of property rights (Fig. 2.2) has to be 
created by the state. Property rights are politically and socially accepted official 
rules or formal institutions, which govern the access to use forest resources. They 
give guidance about the rights of the owners and liabilities of the non-owners under 
the support of judiciary, courts, and police forces of the state. 


The success in the application of property rights depends on the mutual relation- 

state. If the non-owners do not follow 


ships in a triangle: owners 
their liabilities, the owner has to rely on help from the state. Property rights cannot 
be effectively enforced without the support of society. Law and order has to prevail 
in society. A corrupt society cannot guarantee full enforcement of property rights 
(Deacon and Mueller 2006). 


non-owners 
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Particularly, if the property right enforcement is insufficient or ineffective, forests under 
state, common or private property often degenerate into situations of de facto open access. 
(Bulte and Engel 2006) 

There may be also a number of informal institutions, such as customs and tradi¬ 
tions, to guide economic actors on this front. Corruption may be one widely adopted 
informal institution (Fig. 2.2), even if unofficial, with a strong deteriorating impact 
on property rights and development, and expanding deforestation. 

The state of property rights has historically been a decisive factor for the success¬ 
ful development of nations (North 1990). In a similar way, we may assume that the 
state of property rights of forests and overall governance have likewise contributed 
toward the success or failure of sustainable forestry (Deacon and Mueller 2006; 

Bromley 1991, 1999). 

The state has the capacity to establish socially accepted rules or judicial infra¬ 
structure by legislation for governing the rights and duties of the owners and non- 
owners. Four basic regimes of property rights or tenure are generally identified: 
open access, community property, private property, and state property (e.g., Bromley 

1991; Bulte and Engel 2006). 


2.5.3 Open Access and Transaction Costs 


Open access is still the most common de facto forest property regime in the tropical 
countries. The absence of property rights, de jure , in the law, or de facto , in its 
enforcement, results in an open access regime in the forest. Typically no one’s prop¬ 
erty is everyone’s property. Open access to any resource results in environmental 
deterioration, waste, and conflict as described by Hardin (1968) in his eminent paper 
(Hardin mistakenly termed open access as commons). 

Most forests in tropical countries are state owned, but property rights enforce¬ 
ment is not effective. A logical consequence is that open access conditions are 
largely prevailing. This process leads to continuous forest degradation, deforesta¬ 
tion, and social conflicts. 

A poor country, on the other hand, might not have adequate funding to cover 
the transaction costs needed to close the open access to forests by establishing 
private or community property rights or introducing other devolution of state 
forests. Transaction costs are composed of costs accruing in closing down open 
access. 

Ex ante costs of closing access derive from defining property rights in the field 
and in the official files. Ex post costs of closing access are due to protecting property 
rights and marketing costs. Marketing costs are composed of marketing intelligence, 
buyer identification, marking of trees, tendering and business negations, scaling of 
timber, and making the exchanges (Zhang 2000). 

In general, transaction costs occur in creation of institutions and in their enforce¬ 
ment. Transaction costs consist, in fact, of three types: costs of information, costs of 
bargaining, and costs of enforcement. Transaction costs are neglected in neoclassical 
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economics, which rely only on transformation (production) costs or assume 
transaction costs to equal zero. The costs of production are the sum of transforma¬ 
tion and transaction costs (North 1990; Bromley 1991). 


2.5.4 Community Property Rights 


In a community property regime ownership is said to belong to a certain group of 
people, such as villagers or a tribe. Open access in this case is closed by the mem¬ 
bers having the right to exclude the non-members from use of a common property 
forest. The non-members have the duty to abide by the exclusion. 

This will occur under conditions of law and order in society. Under corruptive 
conditions non-members may not obey their liabilities. The actors with economic 
and political power can overrule the rights of the common forest members. The 
members have often only usufructs, and sometimes also full ownership with the 
rights to use forest products and services and the duty of forest management 

(Katila 2008). 

Accordingly, in theory a community property regime under otherwise fortunate 
conditions can lead to sustainable forestry. One distinction with the private property 
regime is that a community property cannot be sold, and hence the community prop¬ 
erty will not be valued and exchanged in the market. It cannot be used as collateral 
for credit. 

A community property regime can create more equal access for its members to 
forest resources than an open access one. It may be consistent with many cultural and 
social settings. It can also internalize local externalities and local public goods and 
promote long-term forest management. The success of the community forest regime 
may be best in medium-sized groups with homogenous composition (Ostrom 1999). 

Finland provides an example of a national act on community forests (www. 
mmm.fi), which defines the purpose as sustainable forestry and gives the organiza¬ 
tional framework for the general meeting of members and the board with specified 
duties. The act also gives guidance on the establishment and closure of the common 
forest as well as on the points to be included in the operating rules. Each common 
forest, however, can have individual rules (Finland 2003). Under this act Finland 
has 0.4 million hectares of community forests or 2% of the total. They have been 
primarily established by privatizing state forests in various land reforms. 

On the other hand, a community property regime may have a reduced incentive and 
reduced personal financial motivation for forest investments and a limited market 
exchange. The missing property market undermines long-term investments, because 
no increase in the value of the property can be realized immediately or later on. 

A community property regime may also have increased costs in decision making 
and it may break down under adverse conditions, such as international colonial and 
national colonization processes, commercialization, corruption, loss of traditions, 
and technological change. A national act on common forests might solve some of 
these threats. 
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2.5.5 Private Property Rights 


In a private property regime forest owners have the right to manage, log, and 
otherwise use, mortgage, rent, or sell the forest property. They also have the duty to 
behave according to the existing legislation, administrative orders, and societal 
norms. The non-forest owners have the right to only acceptable uses. The forest 
owners have the duty to permit the acceptable uses by the non-owners. The private 
property right is unique in the way that it is globally ensured by the Human Rights 
of the United Nations (Box 2.3). 

The private property regime minimizes bureaucracy in management and has the 
opportunity to utilize local knowledge. The private owners are composed of families, 
local, national or global corporations, foundations, NGOs, etc. Accordingly, the 
fulfillment of the previous benefits depends partly on the kind of owner. This is also 
a key factor in income distribution. Family ownership is most effective to support 
equal income distribution, which has been identified as one factor in support of 
economic growth (Senghaas 1985). 

The private forest property regime permits efficient market exchange of forest 
products and services as well as of forest properties. The latter is a highly important 
distinction in the community and public forest property regimes. It shortens the 
planning horizon of the long-term investments in forestry by facilitating capitaliza¬ 
tion of the increased value of the property either by selling the property or as col¬ 
lateral for credit. This gives the private forest owners incentives to intensify forest 
management; these incentives are mostly missing for communities and the state. 

A private property regime is not expected to take into account any forestry exter¬ 
nalities and public goods. If forestry is not the principal income earner for the 
private owner, he/she may have a low motivation to acquire adequate knowledge for 
managing sustainable forestry. Under strongly regulated property markets and 
weakly regulated forestry, a private forest owner may make short-term decisions, 
which may cause forest degradation and deforestation. If there is no regulation of 
property markets, forest ownership may become concentrated in the hands of 
corporations under a private property regime. 


2.5.6 Concept of Kuznets Curve 


Under clear and strong private property rights and consequent closed access to 
forests by the non-owners, the economic scarcity of timber is indicated by the 
increase of real stumpage prices (prices of standing timber). Rising real stumpage 
prices and the increasing value of forest will motivate the forest owners to plant 
more trees and also to otherwise intensify forestry management. Waste of timber in 
logging, transportation, and processing will be decreased due to more valuable timber 
(Fig. 2.3). A total forest concept covering both natural and plantation forests must 
be adopted in assessing of the Kuznets curve. 
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Box 2.3 Private Property Rights in the Universal Declaration of Human 
Rights by the United Nations (Cheneval 2006) 


The General Assembly of the United Nations adopted and proclaimed on 
December 10, 1948, the Universal Declaration of Human Rights. It has 30 
articles. Number 17 reads as follows’. 

1. Everyone has the right to own property alone as well as in association with 

others. 

2. No one shall be arbitrarily deprived of his property. 

The history of the idea of human rights is connected to the right to private 
(individual or common) property of indigenous peoples. In the defense of 
private property rights they are considered as a part of the Human Rights, of 
similar importance to the right to life, freedom of religion, and freedom of 
speech. The denial of private property rights as human rights leads to slavery 
and grave forms of exploitation. 

The Human Rights obtained their distinct status as a means of protection 
of the fundamental interests of the individual person against the abuse of 
political power. The individual property rights were separated from the politi¬ 
cal authority and relocated in the private sphere of persons, families, and pri¬ 
vate legal persons. 

The idea of human right to private property in the frontier lands of colo¬ 
nialism was acquired by work or first occupation. It represented a criterion in 
land disputes. Property rights have been gained also through land reforms, 
inheritance, gifts, or acquisitions under legal protection. The human rights 
documents guarantee basic ownership. They also protect against expropria¬ 
tion of property in the name of common interest without strict procedural 
justice and fair compensation. 

Consequently, the private property right is a general right related to the 
moral value of human personhood. Ideally, everybody should have property. 
Property rights are naturally linked to housing and land rights. The private 
property right is a universal right to the legal empowerment of everybody. 

The utility of property rights is provided in economic growth and wellbeing 
as well as in a general sustainable socio-political development. The judicial 
system thereby assures that the general benefits of the economic system of 
private property are accessible for the individual and not just for a particular 
power group. 

There exists no fundamental contradiction between individual versus com¬ 
mon property since a free system of private property enables people to own 
things individually or in common if they wish. A property rights system is a 
coherent bundle of social, judicial, and political relations. Its full enforcement 
is often problematic. 
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Fig. 2.3 An operational Kuznets curve: from deforestation to forest transition via increasing 
economic development (market institution) 


This phenomenon is commonly referred to as Kuznets curve, and forest area is 
usually related to income per capita or economic development. Along with rising 
timber prices the incomes of forest owners also increase. If prices rise with increas¬ 
ing demand for timber, then incomes for loggers and, via linkage effects, for other 
citizens will increase. Forest cover has increased during recent decades in many 
industrialized countries, especially in Europe. Many economists and deforestation 
analysts rely on the appearance of this U-shaped upturn also in the tropics along 
with economic development (e.g., Perz and Skole 2003). 

Finland provides a case of an effective Kuznets curve phenomenon (Sect. 4.1.1). 
The economic and social conditions are, however, different in the tropics. The 
stumpage markets are missing and state ownership and corruption prevail. 
Accordingly, only in a few cases is the model in Fig. 2.3 operational in the tropics. 
Douglas and Simula (2010) reviewed a number of recent studies on Kuznets curve 
and remain skeptical on its realization in any relevant time horizon. 


2.5.7 Public Property Rights 


A public property regime refers to exclusive ownership by the government, federal, 
state, or local, on behalf of the society. A forest service or a department of forestry 
has been vested the right to manage and use the state forests in the public interest. 
Citizens have a duty to observe the rules of access and use of the forests. 

A state may exercise full property rights in national forests/forest reserves by 
managing and logging them or it may allocate logging rights (concessions) without 
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or with duties of certain management operations to private corporations or individuals. 
The markets for state forest properties are missing, bringing the similar disadvan¬ 
tages for long-term investments as for the community property regimes. 

However, many problems have arisen with state ownership of forests: bureau¬ 
cratic decision-making, lack of local knowledge, and wide-scale corruption with 
illegal logging and related ineffective enforcement. Especially in tropical countries 
the state forestry regimes have lacked the capacity to close access, and state forests 
have in practice become open access resources with forest degradation and defores¬ 
tation (Bromley 1991, 1999; Palo 2000; White and Martin 2002; Deacon and 
Mueller 2006; Bulte and Engel 2006). 


2.5.8 Efficient Property Rights Structure 


The efficient property rights structure is universal, exclusive, transferable, and 
enforceable. It also requires separability of rights and a full specification of rights 
and duties for the property owners and non-owners. 

Universality means that all resources are privately owned. Exclusivity refers to a 
situation where all benefits and costs accrue only to the owner. Transferability means 
that property rights are transferable from one owner to another on a voluntary basis. 

Enforceability refers, finally, to a situation where property rights are secured by 
the state from involuntary seizure or encroachment by non-owners. Only the private 
property regime may fulfill these conditions of the efficient property rights under 
conditions of non-existing externalities or public goods (cf. Zhang 2000). 

Comparisons of property rights regimes can find differences in their success to 
reduce transaction costs, to internalize externalities, and to deal with market imper¬ 
fections. The regimes can also differ in their susceptibility to government failures. 
There also exist substantial differences in distributive and social impacts between 
the property rights regimes (Bulte and Engel 2006). 

The forests without remarkable externalities fit best for private property rights, 
which can best operate with market goods. Forests with local externalities and public 
goods, such as local watershed, landscape or biodiversity impacts, fit best to be 
decentralized to local communities. Finally, forests with these properties in a 
national scale are best suited in the hands of the states. Global public goods can be 
controlled only by global conventions and their enforcements. This is a theoretical 
idealized description. Poor governance and corruption, however, can radically 
change these considerations (Deacon and Mueller 2006). 


2.5.9 Forests as Public Goods 


Public goods are positive externalities. Public goods differ from private goods in 
two fundamental ways; they are non-rival and non-excludable. One person’s 
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consumption does not decrease the consumption possibilities of other persons 
without extra cost. 

Non-excludability refers to a situation where no one can be prevented from 
consuming the good. Pure air, biological diversity, carbon sequestration, erosion 
control, and landscapes provide examples of public goods. Efficient and effective 
property rights, other legislation, and law and order may also be viewed as public 
goods. 

Private markets cannot produce enough public goods due to the so-called problem 
of free riders. Therefore, private markets tend to produce too small an amount of 
public goods. It is difficult, sometimes impossible, to exclude people from consuming 
public goods. For example, everybody can breathe air or enjoy of the existence of 
global biological diversity (Humphreys 2006). 

Public goods can appear at different scales. They can extend even worldwide. 
Biological diversity and carbon sequestration are examples of global public goods. 
Public goods can also be provided nationally, such as national defense, radio broad¬ 
casting, and the property rights of traditional knowledge in biotechnology. Also 
local public goods exist in the form of erosion and flood control, local public roads, 
and local public education. 

Private individuals or corporations are not automatically motivated to produce 
public goods that are not transferred via markets. The governments have to launch 
financial incentives to support a desired quantity and quality of public goods by the 
private sectors or to produce public goods by themselves or to apply both instru¬ 
ments. However, under-provision of public goods by non-democratic governments 
has been generally observed (Deacon and Mueller 2006). 

Public bads exist as the opposite to public goods. The extreme negative externali¬ 
ties are called public bads. Deforestation with serious environmental consequences 
provides one illustrative example. The extinction of species provides another. 


2.5.10 Devolution of Property Rights 


Devolution of property rights has since the 1990s become a popular activity in 
many tropical countries (White and Martin 2002; Katila 2008). In numerous 
tropical countries state forests have been devolved into community forests with 
varying successes. Devolution of rights has often not kept pace with devolution 
of duties and forests with most valuable timbers have not been decentralized 

(Katila 2008). 

The rhetoric of devolution and participatory approaches in forest management 
have been increasingly adopted but government agencies have often been reluctant 
to give up substantial powers, resulting in half-hearted policy change with poten¬ 
tially counter-effective impacts. It appears clear that secure and well-defined prop¬ 
erty rights are a necessary but not a sufficient condition for any policy to reduce 
deforestation effectively (Bulte and Engel 2006). 
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2.5.11 Conclusion 


No single optimum pattern of property rights exists. A wide consensus exists that 
states have had both government and market failures with expanding deforestation 
in their wide forest ownership. There may be several characteristics to be decisive 
in a choice of property rights, such as ecological conditions, user characteristics, 
timber vs. non-timber forest products as dominant products, and political economy 
considerations. Decentralization of state forests into private and community forest 
ownership may carry serious problems and risks, if devolution is enforced by a non- 
democratic government under corruptive conditions (Bulte and Engel 2006). 

Political institutions affect property rights and property rights in turn affect defor¬ 
estation. Increasing evidence indicates that abundant forests and other natural resources 
can lead to adoption of autocratic, non-democratic, and elitist political systems. 
Devolution of forests under such circumstances is doomed to failure (Deacon and 
Mueller 2006). It seems evident that effective corrective policies towards optimum 
property rights of forests will be a politically difficult and time demanding process. 

So far we have learned how politically sensitive are the well-defined and secure 
property rights in contemporary tropical countries. They establish the foundation 
for successful transition from deforestation to sustainable forestry (Fig. 2.4). 

Our review of the property rights exhibits one feature, how difficult the adoption 
of successful forest-based development can be. We shall deal next with this issue. 


2.6 Forest-Based Development Theory 


2.6.1 Introduction 


Our aim here is to critically review and strengthen the theory of forest-based devel¬ 
opment originating from Westoby (1962) in order to promote its role in the system 
causality model of forest transition (Fig. 2.4). 

Now we shall turn to a theory to give one partial explanation for the forest transi¬ 
tion from deforestation of preindustrial forestry to sustainable industrial forestry. 
Jack Westoby published his seminal paper on “The Role of Forest Industries in the 
Attack on Economic Underdevelopment” in 1962. He based his work on the 
Hirschmanian linkage analysis (Hirschman 1958), which was specially created for 
development studies of resource-rich developing countries. 


2.6.2 Westoby’s Two Contrasting Contributions 


Jack Westoby (1962) introduced some theoretical framework supported by an empir¬ 
ical input-output model analysis of four industrialized countries. Forest industries 
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had higher than average forward and backward employment and income linkages 
into the other sectors. Therefore, by giving priority for investments to forest indus¬ 
tries would speed up economic growth more than investments to most other eco¬ 
nomic sectors with weaker linkage effects. 

The staple theory was integrated with the neo-classical theory of export-led 
economic growth in this theory of forest-based development (Palo 1988). Favorable 
factor proportions in the form of abundance of forest resources in relation to labor 
and capital and limited domestic market create a comparative advantage in exporting 
forest resources-intensive forest products. The expanding exports of forest products 
will support economic growth both directly and indirectly via linkage effects and 
diversification impacts on the rest of the economy. 

This paradigm of forest-based development can be viewed as a parallel to the 
industrial forestry paradigm. It formed the foundation for the forest sector development 
activities for FAO and other international and national development agencies until 
the 1970s. Finland will be introduced later (Sect. 4.5) as a successful case, where 
forest-based development has supported economic growth and alleviation of pov¬ 
erty and transition to sustainable forestry. 

Westoby (1978) himself, however, became critical toward the empirical sup¬ 
port of this theory. He had found that, even if logging of tropical timbers had 
expanded fast since 1962, there hardly were visible signs of forest-based develop¬ 
ment, but rather wide-scale deforestation. Westoby was followed by many other 
critics (e.g., Douglas 1983; Vincent 1992) and gradually new development para¬ 
digms, such as basic needs, social forestry and community forestry were created 

(FAO 1978, 1979; Douglas 1983). 


2.6.3 Missing Reservations of the Theory 


Palo (1988) analyzed this theory and its potential pitfalls. We found that the essen¬ 
tial preconditions and reservations were missing from Westoby’s (1962) presenta¬ 
tion. Linkage refers to an investment opportunity. The realization of this opportunity 
depends also on the emergence of relevant entrepreneurs and other favorable factors 
under a fair government aiming for public good instead for some vested interests. 

Westoby also failed to recognize the roles of non-corruptive conditions with 
closed access to forests and competitive stumpage and other markets. The 
expanding exports of forest products were also assumed to have an impact on 
income distribution. The key role of private property system in this respect was 
not recognized. 

It has been identified earlier that Finland may provide one of the few cases, if not 
the only case, where the economic growth really has primarily been realized as 
indicated by the forest-based development theory (Kuisma 2006; Palo 2004; Wardle 
et al. 2003). This theory is related to Michel E. Porter’s (1990) “diamond” model 
and cluster analysis, which in the 1990s became popular in the comparative analysis 
of competitiveness of economies (Hernesniemi and Viitamo 1999). 
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Vaara (2010) was critical of the concept of forest cluster with forest industries 
in the core. According to him, forest ecosystems with forest owners should estab¬ 
lish the core. A relevant rational criterion for the choice of the core, however, is 
available. If we look at the input-output tables, we may realize that forestry has 
only a fraction of the linkages of forest industries (Palo 1988). Surprisingly, 
Porter (1990) never relied on input-output tables in the identification of indus¬ 
trial clusters. 


2.6.4 Later Contributions 


Malaysia was introduced by Auty (2001) as an exceptional small resource-abundant 
country that has managed to avoid the staple trap and to diversify its economy to 
competitive manufacturing under stable government and relatively low corruption. 
Malaysia relied in her exports in the 1960s first strongly on rubber and tin. The next 
decade saw increasing exports of palm oil, crude petroleum, and sawlogs. Later, 
sawnwood exports increased along with other manufactured goods. By 1990 the 
share of manufactured exports exceeded the share of primary commodities. Earlier 
Douglas (1983) introduced Malaysia, especially Peninsular Malaysia, as a positive 
case of forest-based development. 

Auty (2001) edited a book entitled, “Resource Abundance and Economic 
Development,” with 19 articles on the theme. A conclusion was drawn by the editor 
as follows: “Since the mid-1970s resource-poor countries have tended to grow 
significantly faster than the resource-abundant countries.” This outcome was 
explained by the staples theory so that the latter group “has tended to fall into a 
staple trap of dependence on a weakening primary sector” while the former group 
has diversified their economies in a competitive way. 

The book (Auty 2001) introduced also the problems for development created by 
soft institutions and soft governments and corruption in the contemporary develop¬ 
ing countries. Westoby (1962) never realized such constraints. Democracy with 
equal income distribution, autocentric development with domestic processing, and 
favorable terms of trade was stressed by Senghaas (1985) for economic growth. 


2.6.5 Conclusion 


We will apply this forest-based development theory along with some other poverty 
reduction concepts and instruments (Palo 2004) in an effort to trace impacts of 
forest-based development on transition to sustainable forestry. This component is 
included in our system causality model of forest transition (Fig. 2.4). 

Next we attempt to integrate the theories introduced in Sects. 2.1-2.6 in order to 
discover a global system causality model of deforestation and transition to sustain¬ 
able forestry. 
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2.7 Universal System Causality Model of Forest Transition 


2.7 .1 Introduction 


The aim of this section is to integrate the findings of Sects. 2.1 - \.6 into a universal 
system causality model of forest transition in order to guide our observations in the 
historical case study of Finland and in the study of deforestation in the contempo¬ 
rary tropical countries. 

Natural forest vegetation is superior to all other factors in erosion control. Under 
natural forest cover erosion remains at a minimum level due to the protection of soil 
by often multi-stories of tree canopies. Climate change, with less rainfall and pro¬ 
longed dry periods, may seriously degrade existing forests, prevent reforestation, 
and support desertification (Sect. 2.3). 

Accordingly, sustaining of natural forests play a key role in erosion control, 
especially in the tropics, where the soils are highly erosion sensitive. Erosion is 
relevant in tropical deforestation in the following respects. First, without erosion 
and human pressure a cleared forest site would become naturally reforested. Second, 
due to erosion most serious consequences of deforestation will take place in local, 
national, and international watersheds (Palo 1987). 


2.7.2 Ecological Factors 


Ecological factors, such as storms, earthquakes, volcanoes, lightning, and erosion, 
do not alone initiate any large-scale deforestation within the time horizon of a 
human life. Forest area seems to be higher in moist ecological zone, and lower in 
dry ecological zone (Palo and Lehto 2005; “Ecological factors” in Fig. 2.4). 


2. 7.3 Direct Local Actors 


Direct local agents of deforestation are comprised of shifting cultivators, other mar¬ 
ginal farmers, cattle rangers, fuel wood gatherers, industrial loggers, and infrastruc¬ 
ture constructors (in the center of Fig. 2.4). They are the visible local deforestation 
agents, who vary a lot in their composition and intensity by continent, country, eco¬ 
logical, and economic zones. They have been also called as proximate causes of 
deforestation (Geist and Fambin 2002). 

The direct local agents are deforesting because it is more profitable for them than 
sustainable forestry or they may lack the legal title on forest property. In the con¬ 
cepts of economics, the social opportunity cost of sustainable forestry is artificially 
made too high by underpricing the standing forests and by subsidizing conversion 
of forests for agriculture and agricultural production. 
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Local deforestation agents do not operate in a vacuum but in the context of local 
ecological factors and national and international institutional-socio-economic factors 
(Fig. 2.4). The effectiveness of direct policy control by command of the local defor¬ 
estation agents will remain weak. Instead, the actions of these agents are more sen¬ 
sitive to the indirect market and policy instruments, such as relative prices created 
by various demands and financing options, prices, costs, taxes, and subsidies. 


2.7.4 Formal and Informal Institutions 


The relevant national and international factors supporting the changes of local actors 
(Fig. 2.4) are called underlying causes of deforestation. The national formal and 
informal institutions of Fig. 2.2 were transferred as components to the left of 
Fig. 2.4. The effective instruments to control deforestation will be identified among 
mixes of these underlying causes. 

State regulatory institutions (at the top of Fig. 2.4) could play a key role in forest 
transition in tropical countries (government path/Sect. 2.2). The state could mobi¬ 
lize reduction of corruption, devolution of state forests, and create law and order in 
support of competitive markets for stumpage and for other forest products in order 
to raise the value of forests and thus reduce the social opportunity cost of sustain¬ 
able forestry. The state could also reduce subsidies from agriculture for the same 
purpose. Under corruption and government and market failures these options may 
take time to become a reality. Finland provides a historical case showing how these 
actions have advanced forest transition (Palo 2006). 

Knowledge institutions have remained at a low level in most tropical countries. 
Traditional knowledge on shifting cultivation or on forest management may have 
been declining under “modernization.” Also adult literacy, especially for women 
and in Africa, has lagged mostly below 70% (Wikipedia 2011). These aspects dete¬ 
riorate diffusion of know-how and innovations as well as slow down effectiveness 
of extension work. 

The property rights have a fundamental role in the forest transition process 
(Sect. 2.5). Therefore, a whole section was devoted to this theory. The strength and 
enforcement of property institutions are vital aspects. Under prevailing state forest 
ownership corruption is a common phenomenon undermining the value of forest 
and the state regulation of logging (at the top of Fig. 2.4). In fact mostly de facto 
open access conditions are prevailing in the tropical state forests. Therefore it is no 
wonder that deforestation has been expanding. 

The asymmetry of tenure has remained a major problem in the tropics. “So long 
as the highly skewed distribution of land, wealth and power that characterizes most 
tropical forested countries endures, the battle to save the tropical forest will inevitably 
be a losing one” (Westoby 1985). The asymmetry decreases the bargaining power 
of the poor and thereby the distribution of income and wealth. 

Corruption is widely spread in the tropical countries (Transparency International 
2010). Corruption is accompanied with state ownership of forests. Corruption is 
expanding deforestation indirectly by undermining both state regulation and market 
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institutions, which are the two principal factors to control logging and other uses of 
forests (Fig. 2.1). Also additional empirical evidence of the deforestation impacts of 
corruption among 74 tropical countries has been received (Palo and Lehto 2011). 

Competitive stumpage markets could play an important role in supporting of forest 
transition by increasing the value of forests and alleviating of poverty. Market insti¬ 
tutions play, however, a minor role in control of forestry activities in the tropics due 
to the prevailing state forest ownership with corruption, ineffective governance and 
unstable political circumstances. 

Community institutions have since a few decades back been strengthened via the 
multiple activities of non-governmental organizations. Both increasing financing 
and know-how have been diffused to the local agents by these NGOs. Under poor 
governance and corruption advancement towards the forest transition has been slow. 
The devolution of state forests into hands of traditional communities has been 
increased but mostly residual forests and not full property rights have been handed 
down with no specific advancement towards forest transition. 


2.7.5 Inter-Sector Factors 


Forest-based development (Sect. 2.6) was established as one component of the system 
causality model (Fig. 2.4 on the right). The expanding forest industries were 
expected to establish higher stumpage prices and expanding incomes to forest owners 
and loggers. By diversifying the economy via various linkage effects alleviation of 
poverty and urbanization were expected. Forest-based development was also 
assumed to support the international trade by increasing exports or decreasing 
imports of forest products (at the top of Fig. 2.4). Empirical evidence to this effect 
was provided by the provisional case study of Finland (Palo 2006). 

The role of fuelwood in energy production (on the right of Fig. 2.4) depends on 
its supply and prices, on forest-based development, other domestic and foreign trade 
supplies and prices of energy. Along with higher incomes and liberalization of trade 
fuelwood was expected to be substituted for fossil fuels and electricity. Empirical 
evidence was found in Finland since the 1950s (Sevola 1999). 

Agriculture-based development was introduced by some scientists (Sect. 2.2) 
as a potential for slowing down deforestation (on the right of Fig. 2.4). It was 
expected to take place along with the intensification of agricultural production 
or the exodus from rural areas would leave marginal fields for natural regenera¬ 
tion. Empirical evidence was received among 64 tropical countries (Palo and 

Lehto 2005). 

Natural tropical forests have been introduced as “the last resort for the poor” 
(Angelsen and Wunder 2003). Preindustrial forestry activities have low entry costs 
under open access conditions. Shifting cultivation or other related operations can be 
started with a few requirements in terms of skills and capital. Poverty (on the right 
of Fig. 2.4) is expanding deforestation (Palo and Lehto 2005), especially along with 
increasing population pressure (Palo 2004). Alleviation of poverty is largely based 
on agriculture-based developments. 
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The role of human population (on the right of Fig. 2.4) pressure in preventing 
forest transition has been under numerous debates. The impact of population 
depends on the context. Advanced technologies may reduce or eliminate population 
pressure (Palo 1994). On the other hand, population pressure at high poverty levels 
has been expanding deforestation (Palo 2004). 


2.7 .6 International Factors 


International politics, technology accessibility and foreign trade are the components 
of the international factors at the top of Fig. 2.4. 

International and global forest and environmental politics have not so far been 
effective in slowing down tropical deforestation and supporting forest transition. 
However, the “globalization path” was found recently and was caused by expanding 
global demand for tourism in support of forest transition (Sect. 2.2). 

On the other hand, expanding exports of forest and agricultural products have 
increased deforestation (Vincent 1992) due to market and government failures. With 
more open foreign trade, more deforestation has been observed among 64 tropical 
countries (Palo and Lehto 2005). 

The diffusion of new technology to agriculture and other industries has been too 
slow in the tropical countries to countervail the hindrances of forest transition, but in 
Finland about a century ago the diffusion of new technology for forest industries was 
highly essential for forest based development and forest transition (Palo 2006). 


2.7.7 Nature of the System Causality Model 


A fundamental feature of deforestation is that the local, national and international 
factors decreasing forest area are linked together as chains into a holistic causality 
system. The factors are also inter-sector, which means that only a few forest policy 
instruments may be valid and effective but the fate of deforestation is decided 
primarily in other quarters of societies (Bromley 1999). 

The causal chains comprise predominantly positive feedback loops, which tend 
to accelerate deforestation (Fig. 2.4). For a long time the only effective negative 
feedback loop was caused by inaccessibility of forests and by successive reductions 
in remaining forest areas. With this kind of holistic view on the inter-sector and 
multilevel deforestation process we may conclude that system causality and non¬ 
equilibrium qualities are relevant for this theory (Palo 1987, 1990, 1999). 

The structure of system causality has been viewed as hierarchic in terms of inter¬ 
national, national, and local factors. In this way system causality can be interpreted 
as having a consistent universal structure and functioning, although a high spatial 
and temporal variation may prevail in the intensity of all individual causal factors 

(Palo 1990). 
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Complex systems are counter-intuitive because cause and effect are remotely 
located in time and space. They also tend to be insensitive to changes, even to pur¬ 
poseful policy changes. The few points that are more sensitive to changes are not 
evident; they have to be discovered through careful examination. This kind of holis¬ 
tic system causality applies most appropriately to the inter-sector, accelerating, 
socio-economic deforestation process in the tropics (Palo 1994). 

The system causality model of deforestation resembles what John Stuart Mill 
(1848) called “chemical causation.” Comparative sociologists refer to it as conjunc- 
tural or combinatorial causation, which refers to causal complexity. A causal argu¬ 
ment cites a combination of conditions and is concerned with their interaction. It is 
the intersection of a set of conditions that produces many of the qualitative changes 
of interest, not independent or separate effects of these conditions (Ragin 1987). We 
have found GNP/Land area as an interaction: Population/Land area x GNP/ 
Population. Its increase has appeared as a statistically significant variable to increase 
deforestation (Palo and Lehto 2005). 

Why could any universal model of deforestation or forest transition be feasible, 
while the ecological conditions, appearance of tropical forests, socio-economic and 
political conditions of people, and the operations of the local actors remain highly 
variable? One may, however, find many similarities among the tropical countries, 
such as prevailing state ownership of natural forests, low stumpage prices and 
values of forests, wide corruption, weak and asymmetric property rights, weak gov¬ 
ernance, and low human development and economic development. Also human 
populations are growing fast in most tropical countries, which are also facing various 
asymmetry syndromes (globalization impacts, indebtedness, remnants of coloniza¬ 
tion, technology gap, etc.). 

In summary, the market and the government are the two primary institutions to 
regulate development toward higher societal wellbeing. Under most tropical condi¬ 
tions they both fail to control forestry, agriculture, and land use. It is no wonder then 
that deforestation is continuing. 

Increasing empirical evidence has been gathered on the causal role of some key 
underlying factors in our causality model of Fig. 2.4. Decreasing poverty and 
increasing agricultural productivity are expanding, increasing national income per 
land area, increasing openness of foreign trade, and increasing corruption are 
decreasing forest area in the tropics. The ecological conditions as well as the reli¬ 
ability of empirical data play a major role in empirical modeling of tropical defor¬ 
estation (Uusivuori et al. 2002; Palo and Lehto 2005, 2011). 


2.7.8 Conclusion 


The system causality model of forest transition (Fig. 2.4) opens a new approach for 
our study. We shall apply this model, not only ex ante to the deforestation modeling 
of the tropical countries but also as an ex post application to Finland, which already 
has stopped deforestation and transited into sustainable forestry. 
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This model will guide our empirical observation in order to identify the relevant 
factors of the transition from deforestation. This approach will give extra strength to 
understand the underlying causes and system causality of deforestation, because we 
shall get novel findings from Finland’s overcoming of deforestation and we can 
compare them along with the findings from the tropics with the forest transition 
theory of this book. 

Next we shall turn to methods and data applied in the case studies of Finland. 


2.8 Methods and Data 


2. 8.1 Introduction 


We aim to study both qualitatively and quantitatively the coevolution of Finnish 
forestry and society during the historical time perspective. The phenomena of defor¬ 
estation and transition to sustainable forestry are characterized with multiple con- 
junctural causation. We assume that our problems are also embedded historically 
via path dependence , politically , culturally and geographically and not only by eco¬ 
nomic , ecological, forestry and land use factors. 

Variable-oriented methods, such as regression or factor analyses require reason¬ 
able number of sample countries or time-series data in a single country. We shall, 
for example, apply multiple regression analyses in our modeling of underlying 
causes of deforestation in the tropics (Chap. 5). 

For Finland (Chaps. 4 and 6), we shall apply case study methods (Yin 2003) 
for studying the second and fourth purposes of this book (Sect. 1.4). Yin stresses 
the role of case-oriented methods in testing theoretical hypotheses and even in 
the development of new theories. Several features of the case-oriented methods 
make it possible to combine causal analysis, interpretive analysis, and concept 
formation. 


2.8.2 Single Case Study Methods 


First, single case study methods (Yin 2003) are applied in gathering and analyzing 
empirical data. In this kind of problem with only Finland as a case study object this 
approach is the only fitting one. Case study methods are different from surveys, 
where objective statistical samples are studied and the results are generalized to 
represent the whole relevant population. In a single case study we are looking for 
increasing or decreasing support for our hypotheses. Whereas in a multiple case 
study a single case study is replicated like a scientific experiment in order to find 
more or less support to our hypotheses. 
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Yin ( 2003, pp. 13-14) defines 


(i) A case study as “an empirical study that 

- investigates a contemporary phenomenon within its real-life context , espe¬ 
cially when 

- the boundaries between phenomenon and context are not clearly evident ”. 

(ii) “The case study enquiry 

- copes with the technically distinctive situation in which there will be many 
more variables of interest than data points , and as one result 

- relies on multiple sources of evidence , with data needing to converge in a 
triangulating fashion, and as another result 

- benefits from the prior development of theoretical propositions to guide data 
collection and analysis .” 

In the single case studies Yin (2003) lists five different rationales. We apply a 
rationale of longitudinal case study. Yin (2003, p. 42) defines this category as 
“studying the same single case at two or more different points in time.” Its purpose, 
supported by our theory, is to identify “how certain conditions change over time, 
and the desired time intervals to be selected would reflect the presumed stages at 
which the changes would reveal themselves.” This rationale may be described as a 
cross of a contemporary case study and a historical study. 

The choice of a case study unit is responding to the purpose of our research project. 
It is critical for the success of our research. We define case study unit as the evolu¬ 
tion and transition of forestry from preindustrial to industrial forestry and from 
there to postindustrial forestry. It is a kind of institutional and paradigm change of 
our pertinent concern and can be interpreted as a case study unit. This choice 
matches Yin’s idea that a “case” can be some event or entity, e.g., organizational 
change. This aspect reflects the longitudinal case study. 

The linkages between forestry and the rest of society are vital for our study. This 
aspect reminds an embedded case study (Yin 2003, p. 42) as a parallel to a holistic 
one. It is also possible to define two separate units: observational unit may refer to 
the unit in data collection and explanatory unit for data analysis (Ragin 1987). In this 
way a society would be our observational unit and forestry our explanatory unit. 

In single case studies the emergence and evolution of the relevant socio-eco¬ 
nomic systems and institutions supporting sustainable forestry will be described. 
The historical evolutions of their transitions from open access to industrial forestry 
are described by applying a common conceptual framework (Chap. 2; Fig. 2.4). 


2.8.3 Multiple Case Studies and Empirical Evidence 


Yin (2003) identifies the purposes of applying some methods for comparative analy¬ 
sis of multiple case studies as drawing cross-case conclusions, modifying theories, 
and developing policy implications. In our book we shall compare the findings of 
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deforestation in the Tropics (Sects. 5.1-5.3) with our findings from the case studies 
of Mexico (Sect. 5.4) and Finland (Chaps. 3-4). Deforestation in the tropics (Chap. 5) 
will be analyzed by different methods and data explained in each section. 

Empirical evidence for case studies may traditionally come from multiple 
sources: documents, archival records, interviews, direct observation, participant 
observation, and artifacts. This multiple source option is a special feature of case 
studies, which differentiates them from variable-oriented methods. 

In the case study of Finland we are guided in gathering empirical data and infor¬ 
mation by the theoretical framework above. More specifically the global causality 
system model of forest transition (Fig. 2.4) is proposed to give guidance for empirical 
material collection. 

A transition from deforestation to industrial forestry, by definition, presupposes 
closing down deforestation. Appearance, change, and disappearance of institutions take 
long maturation times. Therefore, a long time horizon is suggested for data gathering, 
extending over all historical and prehistorical periods for Finland. The data gathering 
for case studies is more complicated than for variable-oriented methods (Yin 2003). 

The coevolution theory (Sect. 2.3) has inherently a multilevel approach. 
Therefore, it is essential in evolutionary analysis to identify the different levels of 
study as units of transmission. Here our primary level is the forestry sector and the 
secondary level is society. However, we have to also consider the various impacts, 
which enter Finland from the third level, the external world. Similarly, we have to 
identify how the forestry sector transfers its impacts at the firm level: at forest owners, 
forest industry firms, contractors, loggers, and other local actors. 

Forests compose the fifth level in our study. Forests are changed both by ecological 
conditions and by the local actors (Fig. 2.4). We shall identify the various causal 
impacts, which are transiting the system from preindustrial forestry to industrial 
forestry. The sequence is often composed of impacts from the external world to the 
society and from there to the forestry information system, forest policy, local actors 
of forestry, and finally to forest ecosystems. 

The sources of variation originate from the different levels. For example, wars, 
technology, know-how, markets, political regimes, and scientific paradigms have 
often arrived to Finland from the external world. Sometimes they have also appeared 
from the Finnish society or even from the forestry. 


2.8.4 Conclusion 


We have described briefly here our method and data to make a case study of Finland 
in transition from preindustrial forestry to industrial forestry. 


2.9 Discussion 


Grainger (1993) studied tropical deforestation with a system dynamics simulation 
model. His model was more a computation aid of a complex system than based on 
some integrated theory. The review of Sect. 2.2 found many later theoretical 
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approaches to understand forest transition but not a comprehensive theory for a 
complex phenomenon of tropical deforestation basically operating under non- 
market conditions. Therefore, the universal system causality model was devel¬ 
oped here. 

Property rights theory is perhaps the most fundamental component of our global 
system causality model of forest transition. Understanding the different roles and pur¬ 
poses of the various categories of properties: open access, community, state and private 
tenures, provides fundamental conditions for success. But equally important is to 
understand the fatal appearance of the property: forest holding 
- state. Without support by a state with law and order the property rights cannot be 
enforced. 

Competitive markets cannot operate without strong and clear enforceable prop¬ 
erty rights. A forest transition from deforestation is not feasible without competitive 
stumpage markets. Other sectors can provide parallel cases. Therefore, the Universal 
Declaration of Human Rights by the United Nations in 1949 included a right to own 
property and a right to defend and enforce one’s property rights (Cheneval 2006). 

Traditionally foresters world over have carried a strong belief on the success of 
the state forest regime (e.g., Saari 1929; Leslie 1971) in the following aspects. 
A state has economies of scale and can recruit professional foresters to manage 
forestry. It can facilitate a long-range forest management under sustained yield 
forestry. A state can internalize externalities and maintain public goods. It can pro¬ 
vide equitable access to forest by all citizens. Finally, it has been believed that a 
state can also facilitate adaptive management. 

These arguments can be countervailed in the following three aspects. Democratic 
family ownership is the best form of tenure from the perspective of income distribu¬ 
tion and the state ownership the least desirable in this respect. In theory, state own¬ 
ership could benefit all citizens but according to the public choice theory and wide 
empirical observations there appears a strong tendency for corruption. 

The experience in the tropical countries of the past half a century supports the 
above theory. Corruption and illegal logging on public forests are estimated to cost 
forest country governments at least 10-15 billion USD a year (White and Martin 
2002). Corruption is undermining both the government and the market and increas¬ 
ing deforestation. Thirdly, state ownership misses the market of forest holdings, 
which shortens the planning horizon along with corruption. 

There are no reliable data on the exact amount of state forest ownership in the 
world. White and Martin (2002) gathered global data on forest ownership and 
arrived to a government ownership of 77%. Siry et al. (2009) made an later estimate 
of 86%. Both teams were critical toward the success of government/state ownership 
of forests. 

Due to the worldwide failure of state ownership, devolution, decentralization, 
and privatization of forest property rights have been ongoing in the tropics for some 
time but on a larger scale in China, New Zealand, and Eastern Europe (Siry et al. 
2009; Katila 2008; FAO 2005; White and Martin 2002). Effective enforcement of 
these activities under corruption in the tropics is problematic. A poor country might 
not even have the adequate funding to cover the transaction costs needed to close 
the open access to forests by establishing private or community property rights in 
privatizing and decentralizing of state forests. 


owner - non-owner 
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Community forests did largely appear during the pre-colonial era in the tropical 
countries. The colonial powers transformed them mostly under state tenure. The 
tropical countries continued in the same line of state ownership of forests after their 
independence. Bromley (1991), Ostrom (1999), White and Martin (2002), and 
Humphreys (2006) all favor community property as the priority forest tenure in sup¬ 
port of sustainable forestry in the tropics. Later we will review more critical findings 
on the success of community forest ownership (Sect. 5.4). 

Humphreys (2006), in particular, is critical of the global expansion of neo¬ 
liberalism, corporate power, and privatization, which according to his view have 
largely supported tropical deforestation. His primary instruments for the corrective 
action are renewal of global governance and expansion of community ownership of 
forests. He is highly critical towards private forest tenure. Humphreys bases his 
theory to study deforestation on the theory of public goods. 

Siry et al. (2009) provide evidence primarily from the United States of America 
but partly also from other parts of the world on benefits of private forestry. Private 
forests produce much more timber than their share of total global forests indicates. 
“Private forests also may contribute their fair share to equitable outcomes for land 
owners, forest users, and society as indicated by the quantitative and qualitative 
analyses performed here” (Siry et al. 2009, p. 9). 

In this book we wish to bring an alternative positive contribution that private 
forestry can contribute towards forest-based development and sustainable forestry. 
Our view is based both on the property rights theory (Sect. 2.4) and on the impacts 
of the long expansion of private forest ownership in Finland (Chaps. 3-4). 
Furthermore, we wish in this book to analyze the role of the state forest ownership 
as a dominating national tenure - socialistic forestry with its linkages to corruption, 
open access, and deforestation (Sect. 5.1). 

We believe that the theories of ecological economics, institutional economics, 
property rights, public goods, and forest-based development as integrated here 
into a universal system causality model of forest transition is innovative and pro¬ 
ductive for our empirical analysis. The basic innovation in this model is that it is 
applicable for studying forest transition ex ante and ex post. Accordingly, it will 
be applied on the historical transition of Finland from deforestation to sustainable 
industrial forestry and on modeling of the underlying causes of contemporary 
tropical deforestation. 
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